Prejunctional inhibition of vasoactive intestinal peptide release.
The role of vasoactive intestinal peptide (VIP) and its homologue, peptide histidine isoleucine (PHI), as neurotransmitters of inhibitory motor nerves of the gut, were examined in strips of guinea pig taenia coli and gastric fundic muscle. The stoichiometry of VIP release and muscle relaxation was determined in the presence and absence of the bee venom peptide, apamin, and the existence of prejunctional VIP/PHI receptors capable of regulating VIP/PHI release was explored. In both types of muscle, relaxation induced by field stimulation was proportional to the amount of VIP released. Apamin inhibited relaxation and VIP release in a dose-dependent manner: maximal relaxation was inhibited by 85-96% at 10(-7)-10(-6) M apamin. Analysis of residual responses showed that apamin did not affect the stoichiometry of VIP release and muscle relaxation. Because apamin had no effect on basal tone or on relaxation induced by exogenous VIP, its effect on neurally induced relaxation was attributed to inhibition of VIP release. Both secretin and PHI inhibited neurally induced VIP release in the two types of muscle. At the optimal concentration of 10(-7) M, secretin inhibited VIP release by 52%, whereas the closer neural homologue, PHI, abolished VIP release. The dose-dependent inhibition of VIP release by PHI, which is cosynthesized and coreleased with VIP, indicates the existence of prejunctional inhibitory VIP/PHI autoreceptors capable of regulating VIP/PHI release.